
SIR JAMES SIMPSON AND
HOSPITAL CROSS-INFECTION

by

S. SELWYN

NINETY-FIVE years after his deathJames Young Simpson is generally remem-
bered for his pioneer work on anaesthesia. Gynaecologists also celebrate his
memory daily by their use of the uterine sound; obstetricians occasionally
resurrect such instruments as his obstetric forceps, and may even know of his
early work in 'modern' fields such as vacuum extraction. Two other notable
and very different facets of Simpson's work are now, however, almost entirely
forgotten. His remarkable contributions in medical and general archaeology'
gained him a European reputation and still repay our attention; whilst his
studies on the problems of hospital infection were a preoccupation in his last
years, and foreshadow much of our current thought on this subject.
An obituary writer in i8702 observed with remarkable insight 'perhaps ...

the greatest work in which Sir James engaged was his attempt to diminish the
mortality of Surgical Hospitals'. One of the purposes of the present study is to
reaffirm this belief from the vantage-point of our own time. In addition, how-
ever, it is hoped that attention will be drawn to a branch of medical history
whose general neglect has led to much haphazard and repetitious modern work.
The ramifications of Simpson's work on cross-infection are best explored by

starting with puerperal fever, then moving by way of 'surgical fever' on to the
broader issues of 'Hospitalism'. The fallacy of dividing up the territory with
inflexible boundaries was, however, clearly shown by Simpson, and his unified
view of the whole is, indeed, one of his major contributions.

Simpson's firm belief in the communicability of puerperal fever originated in
observations he made in I836 at the age of twenty-four, four years before his
early appointment to the Edinburgh Chair of Midwifery. Following his parti-
cipation in the dissection of two fatal cases of puerperal fever, Simpson had in
his own practice, for the first time, an outbreak of this disease. It then spread to
patients attended by a friend. As a result, from as early as 1840-three years
before the publication of Holmes's celebrated paper on puerperal fever3-
Simpson lectured on the contagiousness of the disease.4 His established views
were not, however, published until I850;5 and his early experiences were fully
described at a meeting ofThe Edinburgh Medico-Chirurgical Society in 1851.6
On that occasion he gave a brilliant exposition of the mode of transmission of
puerperal fever, and he also welcomed the recent but neglected work of
Semmelweis7 as a vindication of his own teachings. He declared that Semmel-
weis was quite wrong, however, to believe that the disease was transmitted by
animal matter in a state of putrefaction. It was evident to Simpson that any
putrefaction was incidental and that the disease was spread rather by 'an
inflammatory secretion, just as the inoculable matter of smallpox, cowpox,
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syphilis....' Surely for its time a remarkable statement of the specific nature
of infection.

It is interesting that during the period when the tragedy of Semmelweis was
being enacted, the climate ofopinion in Britain was entirely favourable towards
these new ideas on puerperal fever. Simpson, who did much to further this cause
in Britain, acknowledged his own debt to the curiously neglected work of
Alexander Gordon. In I795 Gordon had published A Treatise on the Epidemic
Puerperal Fever of Aberdeen,8 which established for the first time the infectious
nature of the disease, its transmission by attendants and fomites, and its possible
relationships to erysipelas. As a result of this work Gordon, indeed, suffered a
fate very similar to that of his successor, Semmelweis.9

Developing Gordon's views on erysipelas in relation to puerperal fever,
Simpson, in i 85 i, described the observations he himself had made fifteen years
earlier that 'the same focus ofcontagion producing puerperal fever in puerperal
patients (caused) erysipelas, inflammatory sore throat, &c., in patients who
were not in the puerperal state'. It took a further forty-five years before another
Scot, Alexander Ogston,10 paved the way for a rigorous proof of Simpson's
assertion by dividing the recently discovered micrococci ofsuppuration into two
distinct groups, which he later differentiated by the terms 'staphylococci' and
'streptococci'.

In I850, Simpson's paper 'On the analogy between puerperal and surgical
fever'5 had contained a detailed consideration of the clinical features, pathology
and epidemiology, showing that both diseases have close similarities, are fre-
quently due to cross-infection and are 'intercommunicable'. His most compre-
hensive account of surgical fever, however, occurs in the celebrated 'Clinical
Lectures' which remained unpublished until i859.11 In these lectures Simpson
pointed to the complete neglect of the subject by surgeons, whilst 'every patient
placed upon an operating table . . . is in . . . greater danger than a soldier
entering one of the bloodiest and most fatal battlefields'. Simpson realized that
these deaths were not due to 'mortification' of the wound alone but rather 'were
engendered by some morbific material circulating in the blood producing a
special toxaemic state'. Having observed the transfer of such infections as
smallpox between mother and foetus where 'there is no direct vascular commu-
nication', he postulated that 'some finer form of morbific agency than pus' was
responsible. Applying then his unified view of 'zymotic' diseases he could refute
the current opinion that the leucocytosis seen in surgical fever necessarily indi-
cated that pus cells from the wound were the 'morbific agent'. Quite correctly
he regarded leucocytosis as a response to infection.
He also described in a striking passage on 'communication by contagious

inoculation', the probable mode of transmission of infection by the surgeon, his
attendants and nurses, adding, 'I believe that surgical fever is often enough
propagated in this way, just as puerperal fever is,... perhaps ... to a degree
that is at present not yet dreamt of.'
The dangers inherent in the crowded hospitals of his day, too, were dealt

with, and proposals for hospital reform were made, foreshadowing his later
intensive work in this field. One ofhis simpler recommendations was that patients

242



Sir James Simpson and Hospital Cross-Infection

should be operated upon soon after their admission to hospital so as to minimize
their exposure 'to the vitiated air of an hospital before being subjected to the
surgeon's knife'; or, in modern parlance, before they become colonized by
pathogenic 'hospital' bacteria. He also suggested that 'in the prophylaxis of
surgical fever' fresh wounds could be treated with 'acid, chlorinated or other
antiseptic applications'; and this proposal was made at least ten years before
Lister's first two papers on the Antiseptic System were published in i867.12, 13
Immediately after Lister's second paper appeared in the Lancet, however,
Simpson wrote a scathing reply, pointing out Lister's shortsightedness and lack
of originality.14

This outburst seemed completely at variance with Simpson's character; and
the general view was that he saw Lister's work as a threat to his own cherished
principle of 'acupressure', which was gaining support at the time. It did appear
likely that this interesting method of haemostasis with needlesl1 would be
superseded by ordinary ligatures, made safe under antiseptic cover. Simpson,
however, took a much broader view, and saw as a retrograde step Lister's total
dependence on his 'new' Antiseptic System. Simpson felt that his neighbour's
methods could only impede the wide hospital reforms for which he was striving.
Already, in fact, Simpson had begun his great and final battle against
'Hospitalism'.

This word was defined in 188816 as 'SirJames Simpson's term for the totality
of the morbific influences which he believed to exist in all large hospitals from
the aggregration of sick persons, mostly giving off substances which tend to
produce and propagate septic disease. . . .' The term first appeared as late as
I869 in Simpson's paper 'Our existing system of hospitalism and its effects','7
but the disturbing concept had been occupying his attention for at least
twenty-five years.

His correspondence of i84518 shows Simpson busily collecting statistics of
deaths after amputation in different surgical practices. Some of the first results
of his investigation into hospitals were read to the Edinburgh Medico-Chirurgi-
cal Society in I847 and were published in the following year.'9 They revealed an
appalling situation throughout Britain, the overall mortality of 46 per cent at
Edinburgh Royal Infirmary being typical.

In a report on the Edinburgh Royal Maternity Hospital in I848, Simpson20
first published his proposals for hospital reform, including the remark 'I have
often stated and taught, that if our present medical, surgical, and obstetric
hospitals were changed from being crowded palaces,-with a layer of sick in
each flat,-into villages or cottages, with . . . at most, two patients in each
room, a great saving ofhuman life would be effected....' The several 'cottages'
in a hospital would ideally be built of expendable material so that if necessary
they could be dismantled readily and without any compunction. With his
antiquarian leanings, Simpson was possibly influenced here by the military
hospital reforms made a century earlier by another Edinburgh professor, Sir
John Pringle,2' and by Pringle's military successor Brocklesby.22

Simpson meanwhile was progressing with his collection of surgical mortality
figures. In his i850 paper on puerperal and surgical fevers,5 after showing that
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maternal mortality was highest in towns he added 'a similar difference will ....
be found to hold good relatively to the success of amputation and other surgical
operation in town and country places'. This view was further elaborated in his
'Clinical Lectures'."1
But his most vigorous statement on hospital cross-infection was made in I867,

during a Presidential Address to the Social Science Association.23 On that
occasion the entire problem was dealt with comprehensively for the first time;
and Simpson's balanced view is evident throughout. The following passage is
typical of the whole:

Although the establishment of hospitals is a necessity . . . the bringing together within a
confined area of many sick persons is . . . perilous. The risks of contamination of the air and
of impregnation of the materials of the building with morbid substances, are so greatly
increased, that the greatest care is necessary that hospitals should not become pesthouses, and
do more harm than good. There is indeed a continual sacrifice of life from diseases caught in
or aggravated by hospitals. The risk ... is least in the best ventilated hospitals. A great supply
of air, by immediately diluting and rapidly carrying away the morbid substances evolved in
such quantities from the bodies and excretions of the sick, reduces the risk to its minimum.

The proposal to rebuild Edinburgh Royal Infirmary on a new site was,
however, a decisive stimulus for more intensive work; and in i868 Simpson
began his final survey of surgical mortality. Amputations were again chosen
because differences in surgical skill were relatively unimportant, and numbers
were adequate. The results were embodied in a monumental series of papers,
all published within a year of his death.
The first of these"7 opens with a startling comparison between amputation

mortality in the Edinburgh Infirmary about the year 1740 and one hundred
and twenty years later. When newly built and still relatively small, the hospital
had a mortality of 8 per cent, whereas the current level was over 43 per cent;
and the mortality in the Parisian hospitals was as high as 62 per cent-this
despite improvements in surgical skill, and the introduction of effective anaes-
thesia. Simpson then describes his ingenious method of collecting data from
nearly four hundred country practitioners throughout Britain. He goes on to
present elaborate statistical evidence showing that amputations currently being
performed in country practices had the same relatively low mortality as in the
Edinburgh Infirmary at its inception. Detailed results of amputations in the
major British hospitals are then presented showing an overall mortality of
41 per cent. In the third part of his paper he shows that the mortality in small
provincial and cottage hospitals tended to fall midway between the extremes of
country practice and large hospital practice. The work is thorough, and shows
a mastery of the statistical approach, with a full realization of possible sources
of error.

After the publication of the first two parts of this paper, a concerted attack
was made on Simpson's work. The main assault came, not surprisingly, from
the surgeons, whose chief protagonist was Timothy Holmes.24 He had been
co-author in I863 of an official report on the condition of British hospitals;26
and one of its main conclusions was that the outcome of surgical treatment was
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unrelated to hospital size. The actual results presented in the report were,
however, themselves inconsistent with this conclusion.

Before the first of Simpson's massive counter-attacks appeared,26 he had
occasion to defend his work in public. At a stormy meeting of the British
Medical Association held that summer in Leeds, Simpson, facing bitter opposi-
tion, responded with patience and eloquence.27 He justly observed that carping
criticism of his work could in no way alter the appalling state of the larger
British hospitals.

His published defence took the form of twenty-one 'Propositions on Hospi-
talism', issued in seven instalments.26 28 Each of Holmes's criticisms is answered
in detail, but Simpson accomplished here more than self-vindication. As befitted
a former student of Moral Philosophy, 'Humanity' and Mathematics at Edin-
burgh, his propositions are ingenious and supported by sound argument.
Starting with the basic assertion that 'the aggregation of patients regalates in a
marked degree the results of operations etc. upon them', he moves on to
consider individual facets of the problem. A particularly telling argument is
used in relation to forearm amputation which had a mortality, in large hospitals,
of about 17 per cent-more than thirty times greater than in country practice.
Simpson regarded this relatively minor amputation as a sensitive indicator of
surgical sepsis. He argues that surgical shock is minimal in the operation, as
compared with amputations of the thigh and leg. Consequently Hospitalism
alone accounts for the remarkable excess of hospital deaths.

In these final papers, too, Simpson discusses in remarkable detail many
concepts which have become fashionable in recent years. Thus he describes

epidermic scales and minute hairs (and) vegetable fibres ... floating in the air . . . these
bodies, with bacteria, etc., have latterly been detected abundantly in the atmosphere of
hospitals and crowded dwelings ... (and) when they find a proper nidus, lead on by their
development to fermentations, putrefaction, suppurations, etc.

And again we read of

... floating organic matters in the surgical wards; and more in them than in the medical wards.
The extent to which epithelial and other cells contribute in forming the organic matter ... is
shown by the dust collected ... being found to contain in one experiment 36 per cent, and in
another 46 per cent. These organic ingredients of the hospital-dust give out an odour of horn
when burnt, and a fetid, putrid smell when moistened and allowed to decompose. When lying
on the floor of the ward, this organic powder can be readily lifted by the passive draughts of air.

Only recently has our attention been redirected towards microscopic air-borne
skin scales and 'fibre nuclei' as vehicles for the spread ofpathogenic bacteria.29'30

Similarly the modern concept ofdangerous dispersal of infection by cases and
carriers31' 32 iS, in fact, anticipated in such lines as

among the increased number of sick (in hospital) there may be one invalid, if not more, whose
corporeal exhalations infect and pollute the air of the ward ... the hazard from this cause
necessarily increases with the increased number of sick persons in a ward; and consequently
also in an hospital under one roof.... The effects of these and other etiological poisons vary
with the susceptibility and state of predisposition of those who are subjected to them.
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Recently, too, partial success has been obtained in preventing wound sepsis
using incomplete pre-operative segregation.33 Such results are in accordance
with Simpson's dictum 'the more that patients are separated and isolated they
recover the more surely from the knife of the surgeon . . . there is safety in
segregation-danger in aggregation'. The modern authors cited have under-
taken to try the effects of improved ventilation. Simpson would have rejoiced.
The last paper in this series was published after Simpson's death in 1870.28 It

deals with suitable modifications to improve the 'insalubrious character' of
existing hospitals. Effective isolation of individual wards was to be achieved
either by opening up corridors and staircase to the flushing action of fresh air,
or by allowing entrance to the wards from external balconies and galleries only.
These, with other details of ventilation, would allow 'each ward to become a
separate cottage hospital, as it were'. The present Edinburgh Royal Infirmary,
built on the cottage or pavilion system shortly after Simpson's death, happily
incorporates many of his principles.

Simpson's profound interest in hospital cross-infection continued until the
very end of his life. His biographer, Duns, movingly depicts the dying Simpson
deeply regretting his inability to complete the work on Hospitalism, and adding
'I hope some good man will take it Up'.34

After his death there was much discussion about providing a suitable
memorial to one who had been a great obstetrician, gynaecologist, pathologist,
physician, teacher, epidemiologist, medical politician, public health reformer,
religious pamphleteer, archaeologist and philanthropist. The Lancet35 was not
satisfied that a hospital would be appropriate. The leader writer felt that it
must certainly not be 'a lying-in hospital' whose 'evils' had been strongly
denounced by Sir James, nor could it be 'a permanent and palatial structure'
which would perpetuate 'the very faults from which he most recoiled'.

This notwithstanding, The Simpson Memorial Maternity Hospital came into
being. It was later moved to a site adjoining The Royal Infirmary, and stands
to this day 'permanent and palatial'.
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